Abstract A discontinuous Galerkin method for the numerical approximation for the time-dependent Maxwell's equations in "stable medium" with supraconductive boundary, is introduced and analysed. its hp-analysis is carried out and error estimates that are optimal in the meshsize h and slightly suboptimal in the approximation degree p are obtained.
Introduction
Electromagnetism is one application of the discontinuous Galerkin method, among many other areas. In [1] , the discontinuous Galerkin method with solutions that are exactly divergence-free inside each element, is developped for numerically solving the Maxwell equations. In [2], M. Grote, A. Schneebeli and D. Schötzau propose and analyse the symmetric interior penalty discontinuous Galerkin method for the spatial discretization of Maxwell's equations in second order form.
Here, we consider a nonsymmetric interior penalty discontinuous Galerkin method to approximate in space an initial boundary value problem derived from Maxwell's equations in vacuum with perfect electric conductor boundary
Here is a convex polyhedron included in R 3 , I = [0, t * ] ⊂ R, u 0 and u 1 are in H 0 (∇×, ) ∩ H (∇ · 0, ) and f is defined on × I . Physically, u is the electric field, and f is related to a current density. Moreover μ 0 ε 0 c 2 = 1 where μ 0 ≈ 4π10 −7 H · m −1 and ε 0 ≈ (36π10 9 ) −1 F · m −1 are respectively the magnetic permeability and the electric permittivity in vacuum. If we assume that the domain is "stable medium" with boundary and if u is the exact solution of (1.1) and (1.2) then u and ∇ × u belong to H 1 ( ) 3 . For the notations, if I is an interval, X is a function space and φ is a function on × I then φ L p (I,X) 
Let h be a partition of into tetrahedra and consider the same spaces and notations as in [4] . Traces operators Let us introduce the following traces operators for piecewise smooth functions. First, let w ∈ TR(F h ) 3 and e ⊂ F h . If e is an interior face in F I h , we denote by K 1 and K 2 the elements sharing e, by n i the normal unit vector pointing exterior to K i and we set ω i = ω |∂K i , i = 1, 2. We define the average, and the tangential and normal j umps of w at x ∈ e as
If e ⊂ F D h , we set for x ∈ e {ω} = ω, [ω] T = n × ω and 
